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3 <110> APPLICANT: Chandrashekar , Ramaswamy 

4 Morales, Tony H. 

6 <120> TITLE OF INVENTION: PARASITIC HELMINTH CUTICLIN PROTEINS, NUCLEIC ACID 
MOLECULES, AND USES " • • 

' 7 THEREOF 

9 <130> FILE REFERENCE: HW-8-2 
11 <140> CURRENT APPLICATION NUMBER: 10/054, 562A 
C--> 12 <141>. CURRENT FILING DATE: 2002-06-10 

14 <150> PRIOR APPLICATION NUMBER: 09/812,642 * 

15 <151> PRIOR FILING DATE: 2001-03-20 

17 <150> PRIOR APPLICATION NUMBER: 09/323,427 

18 <151> PRIOR FILING DATE: 1999-06-01 
20 <160> NUMBER OF SEQ ID NOS : 18 

22 <170> SOFTWARE: Patentln version 3.1 

24 <210> SEQ ID NO: 1 

25 <211> LENGTH: 1779 

26 <212> TYPE: DNA - , • - 

27 <213> ORGANISM: Dirofilaria immitis 

29 <400> SEQUENCE: 1 

30 ggtttaatta cccaagtttg aggtgtctat aacaccgact gcagcaacaa caacaaacaa 60 
32 caaacaacaa acaacaacaa cagcaataat aaccccatca agtggaggaa gaagacagga 120 
34 agcaatctta gtttttctaa aaatcgaatt tactaaatct tctgaaatga tgattcgtct 180 
36 tattgctttc tgtactacac ttattgcatt gtcttattcg attccggttg acaatggtgt 240 
38 cgaaggtgag ccagaaattg aatgtggacc aacttcaata acaatcaatt ttaatacacg 300 
40 taatgcattc gaaggacatg tttatgtgaa aggtctttat gatcaagaag gttgccgtaa . 3.6.0 
42 tgatgaaggt ggacgtcaag ttgccggaat ttcacttcca tttgattcat gcaatgttgc 420 
44 gcgtacacga tctctgaatc cacgtggtat ttttgtaaca acaactgttg tcatttcgtt 4 80 
46 tcatccatta tttgttacca aagttgatcg tgcatatcga gtacaatgct tttacatgga 54 0 
48 agctgataaa acagttagtg cacagattga ggtatctgaa atcacaactg cttttcaaac 600 
50 tcaaattgtc ccgatgccag tatgccgtta tgaaattttg gatggtggac caaccggtca 660 
52 accagttcaa tttgctatca ttggtcagcc agtttatcat aaatggacat gcgattctga 720 
54 aaccgttgat actttctgcg cggttgtcca ttcctgcttt gtcgatgatg gtaacggtga 780 
56 tactgtggaa attctaaatg ctgatggatg tgctcttgat aaatatttgc taaataattt 840 
58 ggaatatcca acagatttaa tggctggcca agaagctcac gtatacaaat atgcggatcg 900 
60 atcacagctt ttctatcaat gccagatcag tattaccatt aaagaaccaa atagcgaatg 960 
62 tgttcgacca caatgttcag aaccacaagg attcggagct gttaaaacag gtggtgccgc 1020 
64 agcaaaacct gctgcagctg cgcaacttcg tttactcaag aaaagatctg cagaaccgga 1080 
66 gaatatcatt gatgtacgaa ctgatatcaa cacccttgaa attagcgatg ataatcaagc 1140 
68 tttgccagtt gatttacgtc accgtgcact tctgcaacat aatggacaac ctgtaatact 1200 
70 tgctgcagta caaaatggaa tctgcatgtc accatttggc ttctcaatgt ttatgggttt 1260 
72 aagcattgca ttgattgctg ccgtcattat taccatttcg tttaaatttc gtccaaatca 1320 
74 gaaggcataa aaataatgtt agaatcatcg aagcaataat aaaactgcca tatatattcg 1380 
76 tttcttctta tcatccttct aataactaat tttagctaac aaatatatag tatgtaggaa 1440 
78 ataattactg taatacaata agtgatattt tcatcaaaac ttcttctatc gcttttatag 1500 
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80 cttctgaaaa gcttattcat tattcagtaa tcttttatat gcatactatt gtaaatgttt 1560 

82 catcattagg ccatgaatag tttcgtttgt tattatcatc attatcaact tgtcctattt 1620 

84 tattctaaca gtttatcatt tgtgataata tcacaaatta taccttgtat tgcccaattt 1680 

86 ttatgggcat catttcctat tctgtaaaca attcacttat ttgcattatt gcaattaaaa 1740 

88 agtatttcat ttgtgaaaaa aaaaaaaaaa aaaaaaaaa 1779 

91 <210> SEQ ID NO: 2 

92 <211> LENGTH: 1779 

93 <212> TYPE: DNA 

94 <213> ORGANISM: Dirofilaria immitis 

96 <400> SEQUENCE: 2 

97 tttttttttt tttttttttt ttttcacaaa tgaaatactt tttaattgca ataatgcaaa 60 
99 taagtgaatt gtttacagaa taggaaatga tgcccataaa aattgggcaa tacaaggtat 120 
101 aatttgtgat attatcacaa atgataaact gttagaataa aataggacaa gttgataatg 180 
103 atgataataa caaacgaaac tattcatggc ctaatgatga aacatttaca atagtatgca 240 
105 tataaaagat tactgaataa tgaataagct tttcagaagc tataaaagcg atagaagaag 300 
107 ttttgatgaa aatatcactt attgtattac agtaattatt tcctacatac tatatatttg 360 
109 ttagctaaaa ttagttatta gaaggatgat aagaagaaac gaatatatat ggcagtttta 420 
111 ttattgcttc gatgattcta acattatttt tatgccttct gatttggacg aaatttaaac 4 80 
113 gaaatggtaa taatgacggc agcaatcaat gcaatgctta aacccataaa cattgagaag 540 
115 ccaaatggtg acatgcagat tccattttgt actgcagcaa gtattacagg ttgtccatta 600 
117 tgttgcagaa gtgcacggtg acgtaaatca actggcaaag cttgattatc atcgctaatt 660 
119 tcaagggtgt tgatatcagt tcgtacatca atgatattct ccggttctgc agatcttttc 720 
121 ttgagtaaac gaagttgcgc agctgcagca ggttttgctg cggcaccacc tgttttaaca 780 
123 gctccgaatc cttgtggttc tgaacattgt ggtcgaacac attcgctatt tggttcttta 840 
125 atggtaatac tgatctggca ttgatagaaa agctgtgatc gatccgcata tttgtatacg 900 
127 tgagcttctt ggccagccat taaatctgtt ggatattcca aattatttag caaatattta 960 
129 tcaagagcac atccatcagc atttagaatt tccacagtat caccgttacc atcatcgaca 1020 
131 aagcaggaat ggacaaccgc gcagaaagta tcaacggttt cagaatcgca tgtccattta 1080 
133 tgataaactg gctgaccaat gatagcaaat tgaactggtt gaccggttgg tccaccatcc 1140 
135 aaaatttcat aacggcatac tggcatcggg acaatttgag tttgaaaagc agttgtgatt 1200 
137 tcagatacct caatctgtgc actaactgtt ttatcagctt ccatgtaaaa gcattgtact 1260 
139 cgatatgcac gatcaacttt ggtaacaaat aatggatgaa acgaaatgac aacagttgtt 1320 
141 gttacaaaaa taccacgtgg attcagagat cgtgtacgcg caacattgca tgaatcaaat 1380 
143 ggaagtgaaa ttccggcaac ttgacgtcca ccttcatcat tacggcaacc ttcttgatca 1440 
145 taaagacctt tcacataaac atgtccttcg aatgcattac gtgtattaaa attgattgtt 1500 
147 attgaagttg gtccacattc aatttctggc tcaccttcga caccattgtc aaccggaatc 1560 
149 gaataagaca atgcaataag tgtagtacag aaagcaataa gacgaatcat catttcagaa 1620 
151 gatttagtaa attcgatttt tagaaaaact aagattgctt cctgtcttct tcctccactt 1680 
153 gatggggtta ttattgctgt tgttgttgtt tgttgtttgt tgtttgttgt tgttgctgca 1740 
155 gtcggtgtta tagacacctc aaacttgggt aattaaacc 1779 

158 <210> SEQ ID NO: 3 

159 <211> LENGTH: 1161 

160 <212> TYPE: DNA 

161 <213> ORGANISM: Dirofilaria immitis 

163 <220> FEATURE: 

164 <2 21> NAME/KEY: CDS 

165 <222> LOCATION: (1)..(1161) 

166 <223> OTHER INFORMATION: 
169 <400> SEQUENCE: 3 
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170 


atg 


atg 


att 


cgt 


ctt 


att 


get 


ttc 


tgt 


act 


aca 


ctt 


att 


gca 


ttg 

ZJ 


tct 


48 


171 


Met 


Met 


He 


Arq 


Leu 


He 


Ala 


Phe 


Cys 


Thr 


Thr 


Leu 


He 


Ala 


Leu 


Ser 




172 


1 








5 










10 










15 






174 


tat 


teg 


att 


ccg 


gtt 


gac 


aat 


ggt 


gtc 


gaa 


ggt 


gag 


cca 


gaa 


att 


gaa 


96 


175 


Tyr 


Ser 


He 


Pro 


Val 


Asp 


Asn 


Gly 


Val 


Glu 


Gly 


Glu 


Pro 


Glu 


He 


Glu 




176 








20 










25 










30 








178 


tgt 


qqa 


cca 


act 


tea 


ata 


aca 


ate 


aat 


ttt 


aat 


aca 


cqt 


aat 


qca 

ZJ 


ttc 


144 


179 


Cys 


Glv 


Pro 


Thr 


Ser 


He 


Thr 


He 


Asn 


Phe 


Asn 


Thr 


Ara 

^ ZJ 


Asn 


Ala 


Phe 




180 






35 










40 










45 










182 


gaa 


gga 


cat 


gtt 


tat 


gtg 

ZJ ZD 


aaa 


ggt 

J zy 


ctt 


tat 


gat 


caa 


gaa 


ggt 


tgc 


cgt 


192 


183 


Glu 


Gly 


His 


Val 


Tyr 


Val 


Lys 


Gly 


Leu 


Tyr 


Asp 


Gin 


Glu 


Gly 


Cys 


Arg 




184 




50 










55 










60 












186 


aat 


aat 


aaa 

ZJ 


qqt 


qqa 


cat 

ZJ 


caa 


gtt 


qcc 

ZJ 


qqa 

ZJ ZJ 


att 


tea 


ctt 


cca 


ttt 


gat 

ZJ 


240 


187 


Asn 


Asp 


Glu 


Glv 


Glv 


Ara 

nx zj 


Gin 


Val 


Ala 


Glv 


He 


Ser 


Leu 


Pro 


Phe 


Asp 




188 


65 










70 










75 










80 




190 


tea 


tqc 

z> 


aat 


qtt 


qcq 

ZJ ZJ 


cgt 


aca 


cga 


tct 


ctg 


aat 


cca 


cgt 


ggt 


att 


ttt 


288 


191 


Ser 


Cys 


Asn 


Val 


Ala 


Ara 

ZZJ 


Thr 


Arq 


Ser 


Leu 


Asn 


Pro 


Ara 

ZJ 


Gly 


He 


Phe 




192 










85 










90 










95 






194 


ata 


aca 


aca 


act 


gtt 


gtc 


att 


teg 


ttt 


cat 


cca 


tta 


ttt 


qtt 


acc 


aaa 


336 


195 


Val 


Thr 


Thr 


Thr 


Val 


Val 


He 


Ser 


Phe 


His 


Pro 


Leu 


Phe 


Val 


Thr 


Lys 




196 








100 










105 










110 








198 


gtt 


qat 


cat 


qca 

ZJ 


tat 


cqa 


qta 

Zj 


caa 


tqc 

ZJ 


ttt 


tac 


atg 


gaa 


get 


gat 


aaa 


384 


199 


Val 


Asp 


Ara 


Ala 


Tvr 


Arq 


Val 


Gin 


Cys 


Phe 


Tyr 


Met 


Glu 


Ala 


Asp 


Lys 

j. 




200 






115 










120 










125 










202 


aca 


gtt 


agt 


gca 


cag 


att 


gag 


gta 


tct 


gaa 


ate 


aca 


act 


get 


ttt 


caa 


432 


203 


Thr 


Val 


Ser 


Ala 


Gin 


He 


Glu 


Val 


Ser 


Glu 


He 


Thr 


Thr 


Ala 


Phe 


Gin 




204 




130 










135 










140 












206 


act 


caa 


att 


qtc 


ccq 


atq 


cca 


qta 

ZJ 


tgc 


cgt 


tat 


gaa 


att 


ttg 


gat 


ggt 


480 


207 


Thr 


Gin 


He 


Val 


Pro 


Met 


Pro 


Val 


Cys 

2 


Arq 

ZJ 


Tyr 


Glu 


He 


Leu 


Asp 

It 


Gly 




208 


145 










150 










155 










160 




210 


qqa 

ZJ ZJ 


cca 


acc 


qqt 

zj zj 


caa 


cca 


qtt 


caa 


ttt 


qct 

ZJ 


ate 


att 


qqt 

ZJ ZJ 


cag 


cca 


gtt 


528 


211 


Gly 


Pro 


Thr 


Gly 


Gin 


Pro 


Val 


Gin 


Phe 


Ala 


He 


He 


Gly 


Gin 


Pro 


Val 




212 










165 










170 










175 






214 


tat 


cat 


aaa 


tqq 


aca 


tqc 


qat 


tct 


qaa 


acc 


qtt 


qat 


act 


ttc 


tqc 

ZD 


qcq 

ZJ ZJ 


576 


215 


Tvr 


His 


Lys 


TrD 


Thr 


Cys 


Asp 


Ser 


Glu 


Thr 


Val 


Asp 


Thr 


Phe 


Cvs 


Ala 




216 








180 










185 










190 








218 


gtt 


gtc 

ZJ 


cat 


tec 


tgc 


ttt 


gtc 


gat 


gat 


ggt 


aac 


ggt 


gat 


act 


<Jtg 


gaa 


624 


219 


Val 


Val 


His 


Ser 


Cys 


Phe 


Val 


Asp 


Asp 


Gly 


Asn 


Gly 


Asp 


Thr 


Val 


Glu 




220 






195 










200 










205 










222 


att 


eta 


aat 


get 


gat 


gga 


tgt 


get 


ctt 


gat 


aaa 


tat 


ttg 


eta 


aat 


aat 


672 


223 


He 


Leu 


Asn 


Ala 


Asp 


Gly 


Cys 


Ala 


Leu 


Asp 


Lys 


Tyr 


Leu 


Leu 


Asn 


Asn 




224 




210 










215 










220 












226 


ttg 


gaa 


tat 


cca 


aca 


gat 


tta 


atg 


get 


ggc 


caa 


gaa 


get 


cac 


gta 


tac 


720 


227 


Leu 


Glu 


Tyr 


Pro 


Thr 


Asp 


Leu 


Met 


Ala 


Gly 


Gin 


Glu 


Ala 


His 


Val 


Tyr 




228 


225 










230 










235 










240 




230 


aaa 


tat 


gcg 


gat 


cga 


tea 


cag 


ctt 


ttc 


tat 


caa 


tgc 


cag 


ate 


agt 


att 


768 


231 


Lys 


Tyr 


Ala 


Asp 


Arg 


Ser 


Gin 


Leu 


Phe 


Tyr 


Gin 


Cys 


Gin 


He 


Ser 


He 




232 










245 










250 










255 






234 


acc 


att 


aaa 


gaa 


cca 


aat 


age 


gaa 


tgt 


gtt 


cga 


cca 


caa 


tgt 


tea 


gaa 


816 
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235 
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He 
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Glu 
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Ser 


Glu 


Cys 


Val 


Arg 


Pro 


Gin 


Cys 


Ser 


Glu 
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260 










265 










270 






238 


cca 


caa 


gga 


ttc 


gga 


get 


gtt 


aaa 


aca 


ggt 


ggt 


gee 


gca 


gca 


aaa 


cct 


239 


Pro 


Gin 


Gly 


Phe 


Gly Ala 


Val 


Lys 


Thr 


Gly 


Gly 


Ala 


Ala 


Ala 


Lys 


Pro 


240 






275 










280 










285 
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get 


gca 


get 


gcg 


caa 


ctt 


cgt 


tta 


etc 


aag 


aaa 


aga 


tct 


gca 


gaa 


ccg 


243 


Ala 


Ala 


Ala 


Ala 


Gin 


Leu 


Arg 


Leu 


Leu 


Lys 


Lys 


Arg 


Ser 


Ala 


Glu 


Pro 


244 




290 










295 










300 










246 


gag 


aat 


ate 


att 


gat 


gta 


cga 


act 


gat 


ate 


aac 


acc 


ctt 


gaa 


att 


age 


247 


Glu 


Asn 


He 


He 


Asp 


Val 


Arg 


Thr 


Asp 


He 


Asn 


Thr 


Leu 


Glu 


He 


Ser 


248 


305 










310 










315 










320 


250 


gat 


gat 


aat 


caa 


get 


ttg 


cca 


gtt 


gat 


tta 


cgt 


cac 


cgt 


gca 


ctt 


ctg 


251 


Asp 


Asp 


Asn 


Gin 


Ala 


Leu 


Pro 


Val 


Asp 


Leu 


Arg 


His 


Arg 


Ala 


Leu 


Leu 


252 










325 










330 










335 




254 


caa 


cat 


aat 


gga 


caa 


cct 


gta 


ata 


ctt 


get 


gca 


gta 


caa 


aat 


gga 


ate 


255 


Gin 


His 


Asn 


Gly 


Gin 


Pro 


Val 


He 


Leu 


Ala 


Ala 


Val 


Gin 


Asn 


Gly 


He 


256 








340 










345 










350 






258 


tgc 


atg 


tea 


cca 


ttt 


ggc 


ttc 


tea 


atg 


ttt 


atg 


ggt 


tta 


age 


att 


gca 


259 


Cys 


Met 


Ser 


Pro 


Phe Gly 


Phe 


Ser 


Met 


Phe 


Met 


Gly 


Leu 


Ser 


He 


Ala 


260 






355 










360 










365 








262 


ttg 


att 


get 


gec 


gtc 


att 


att 


ace 


att 


teg 


ttt 


aaa 


ttt 


cgt 


cca 


aat 


263 


Leu 


He 


Ala 


Ala 


Val 


He 


He 


Thr 


He 


Ser 


Phe 


Lys 


Phe 


Arg 


Pro 


Asn 


264 




370 










375 










380 










266 


cag 


aag 


gca 




























267 


Gin 


Lys 


Ala 




























268 


385 
































271 


<210> SEQ ID NO: 


: 4 
























272 


<211> LENGTH: 387 
























273 


<212> TYPE: 


PRT 


























274 


<213> ORGANISM: 


Dirof ilaria 


iinmitis 
















276 


<4 00> SEQUENCE: 


4 
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Met 
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He 
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279 


1 
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15 
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Pro 


Val 
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Gly 


Val 


Glu 


Gly 


Glu 


Pro 


Glu 


He 


Glu 


283 








20 










25 
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286 
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Gly 


Pro 
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Thr 


He 
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Asn 


Ala 


Phe 


287 






35 
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Glu 


Gly 
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Val 


Tyr 


Val 


Lys 


Gly 


Leu 
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Asp 


Gin 


Glu 
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Cys 


Arg 


291 




50 










55 










60 










294 
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Val 
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He 
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Pro 
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Asp 
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65 










70 
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Ser 


Cys 


Asn 


Val 
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Arg 


Thr 


Arg 


Ser 
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Asn 


Pro 


Arg 


Gly 


He 


Phe 


299 










85 










90 










95 
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Val 


Thr 


Thr 


Thr 


Val 


Val 


He 
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Val 
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Lys 
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115 
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Thr 
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He 


Val 
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Pro 


Val 
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Arg 
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Leu 


Asp 


Gly 


315 
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318 


Gly 


Pro Thr Gly 


Gin Pro 


Val 
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Phe 
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He 


He 


Gly 


Gin 


Pro 


Val 


319 
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175 




322 


Tyr 


His 


Lys 


Trp 


Thr Cys 


Asp 


Ser 


Glu 


Thr 


Val 


Asp 


Thr 


Phe 


Cys 


Ala 


323 








180 








185 










190 






326 


Val 


Val 


His 


Ser 


Cys Phe 


Val 


Asp 


Asp 


Gly 


Asn 


Gly 


Asp 


Thr 


Val 


Glu 


327 
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200 










205 








330 


He 


Leu 


Asn 


Ala 


Asp Gly 

IT -/ 


Cys 


Ala 


Leu 


Asp 


Lys 


Tyr 


Leu 


Leu 


Asn 


Asn 


331 




210 








215 










220 










334 


Leu 


Glu 


Tyr 


Pro 


Thr Asp 


Leu 


Met 


Ala 


Gly 


Gin 


Glu 


Ala 


His 


Val 


Tyr 


335 


225 








230 










235 










240 


338 


LVS 


Tyr Ala Asp 


Arg Ser 


Gin 


Leu 


Phe 


Tyr 


Gin 


Cys 


Gin 


He 


Ser 


He 


339 










245 








250 










255 




342 


Thr 


He 


Lys 


Glu 


Pro Asn 


Ser 


Glu 


Cys 


Val 


Arq 


Pro 


Gin 


Cys 


Ser 


Glu 


343 








260 








265 










270 






346 


Pro 


Gin 


Gly 


Phe 


Gly Ala 


Val 


LVS 


Thr 


Gly 


Gly 


Ala 


Ala 


Ala 


Lys 


Pro 


347 






275 








280 










285 








350 


Ala 


Ala 


Ala 


Ala 


Gin Leu 


Arg 


Leu 


Leu 


Lys 


Lys 


Arg 


Ser 


Ala 


Glu 


Pro 


351 




290 








295 










300 










354 


Glu 


Asn 


He 


He 


Asp Val 


Arg 


Thr 


Asp 


He 


Asn 


Thr 


Leu 


Glu 


He 


Ser 


355 


305 








310 










315 










320 


358 


Asp 


Asp 


Asn 


Gin 


Ala Leu 


Pro 


Val 


Asp 


Leu 


Arg 


His 


Arg 


Ala 


Leu 


Leu 


359 










325 








330 










335 




362 


Gin 


His 


Asn 


Gly 


Gin Pro 


Val 


He 


Leu 


Ala 


Ala 


Val 


Gin 


Asn 


Gly 


He 


363 








340 








345 










350 






366 


Cys 


Met 


Ser 


Pro 


Phe Gly 


Phe 


Ser 


Met 


Phe 


Met 


Gly 


Leu 


Ser 


He 


Ala 


367 






355 








360 










365 








370 


Leu 


He 


Ala 


Ala 


Val He 


He 


Thr 


He 


Ser 


Phe 


Lys 


Phe 


Arg 


Pro 


Asn 


371 




370 








375 










380 











374 Gin Lys Ala 

375 385 

378 <210> SEQ ID NO: 5 

379 <211> LENGTH: 1161 

380 <212> TYPE: DNA 

381 <213> ORGANISM: Dirofilaria immitis 

383 <400> SEQUENCE: 5 

384 tgccttctga tttggacgaa atttaaacga aatggtaata atgacggcag caatcaatgc 60 
386 aatgcttaaa cccataaaca ttgagaagcc aaatggtgac atgcagattc cattttgtac 120 
388 tgcagcaagt attacaggtt gtccattatg ttgcagaagt gcacggtgac gtaaatcaac 180 
390 tggcaaagct tgattatcat cgctaatttc aagggtgttg atatcagttc gtacatcaat 240 
392 gatattctcc ggttctgcag atcttttctt gagtaaacga agttgcgcag ctgcagcagg 300 
394 ttttgctgcg gcaccacctg ttttaacagc tccgaatcct tgtggttctg aacattgtgg 360 
396 tcgaacacat tcgctatttg gttctttaat ggtaatactg atctggcatt gatagaaaag 420 
3 98 ctgtgatcga tccgcatatt tgtatacgtg agcttcttgg ccagccatta aatctgttgg 4 80 
400 atattccaaa ttatttagca aatatttatc aagagcacat ccatcagcat ttagaatttc 540 
402 cacagtatca ccgttaccat catcgacaaa gcaggaatgg acaaccgcgc agaaagtatc 600 
404 aacggtttca gaatcgcatg tccatttatg ataaactggc tgaccaatga tagcaaattg 660 
406 aactggttga ccggttggtc caccatccaa aatttcataa cggcatactg gcatcgggac 720 
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